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objective 1 objective 2 objective 3 objective 4 objective 5

Worst Best | Worst Best | Worst Best | Worst Best Worst | Best

Runl | 0.1038 0.1969 | 0.0388 | 0.0727 | 0.1417 | 0.5337 | 0.2505 | 0.7599 9.4177 0
Run2 | 0.1033 0.1971 | 0.0402 | 0.0712 | 0.1483 | 0.5337 | 0.2488 0.76 9.4039 0
Run3 | 0.1036 0.1974 | 0.0387 | 0.0727 | 0.1418 | 0.5341 0.25| 0.7601 | 10.0576 0
Run4 | 0.1037 0.1973 | 0.0399 | 0.0727 | 0.1414 | 0.5337 | 0.2535 | 0.7601 9.9615 0
Run5 | 0.1035 0.1973 | 0.0391 | 0.0727 | 0.1425 | 0.5337 | 0.2578 | 0.7602 9.621 0
Run6 | 0.1037 0.1974 | 0.0396 | 0.0727 | 0.1417 | 0.534 | 0.253 | 0.7602 | 10.3944 0
Run7 | 0.1032 0.1974 | 0.0419 | 0.0726 | 0.1407 | 0.534 | 0.2532 | 0.7599 9.4346 0
Rung | 0.1032 0.1971 | 0.0376 | 0.0724 | 0.1451 | 0.5341 | 0.2467 | 0.7599 | 10.2337 0
Run9 | 0.1044 0.1974 | 0.041 | 0.0727 | 0.1414 | 0.5341 | 0.244 | 0.7599 9.386 0
Runl0 | 0.104 0.1972 | 0.0393 | 0.0726 | 0.1414 | 0.5337 | 0.2536 0.76 9.3485 0
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Abstract

Allocating urban land-uses to land-units with regard to different criteria and constraints is considered as a spatial multi-
objective problem. Generating various urban land-use layouts with respect to defined objectives for urban land-use
allocation can support urban planners in confirming appropriate layouts. Hence, in this research, a multi-objective
optimization algorithm based on grid is proposed to generate well-distributed solutions in objective space. In order to
preserve diversity in Pareto front approximation, a grid is defined in objective space. The cells of this grid cluster the
solutions and determine the suitable solutions for next generation in optimization process. The land-uses of region 1 of the
district 7 of Tehran is used to assess the efficiency of the algorithm in optimizing urban land-use allocation. The results of
the proposed algorithm are compared with the results of Non-dominated Sorting Genetic Algorithm Il and 111 (NSGA-II
and NSGA-III). Comparing the results indicate that the proposed algorithm acts better than NSGA-II and NSGA-III in
preserving diversity and improving the convergence of the solutions in Pareto front.

Key words: Urban Land-use Allocation, Grid-based NSGA-II, Multi-objective Optimization, Spatial Planning Support
Systems.
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